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PROBLEM TO BE SOLVED: To provide a resin composition for the intermediate layer of a trilaminar resist capable of forming a 
crack-free cured film less liable to a change with time and excellent in storage stability as the intermediate layer which does not 
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SOLUTION: The resin composition comprises (A) a polyorganosilsesquioxane resin having two or more oxetane groups in one 
molecule and having a weight average molecular weight of 1 ,000-50,000 and (B) a compound which generates an acid under an 
electron beam or heat 
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* NOTICES * 

JPO and NCIPI are not— «*ponsibl-e--for-any - — 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) the polyorgano silsesquioxane resin whose weight average molecular weight it has 
two or more oxetane radicals in intramolecular, and is 1 ,000-50,000, and (B) — 
electromagnetism — the resin constituent for three-layer resist interlayers characterized by 
coming to contain the compound which generates an acid with a line or heat. 
[Claim 2] The resin constituent according to claim 1 which furthermore has a hydroxyl group in 
(C) intramolecular, and comes to contain the polyorgano silsesquioxane resin whose weight 
average molecular weight is 1,000-50,000. 

[Claim 3] (A) The resin constituent according to claim 1 or 2 which is resin which polyorgano 
silsesquioxane resin made more than organic silicon compound dyad [ that is shown by the 
general formula (1) ] react, and obtained, or is resin which at least 1 molecule of the organic 
silicon compound shown by more than organic silicon compound dyad [ that is shown by the 
general formula (1) ] and general formula (2) - (5) was made to react, and was obtained. 



(RO)— SiR' 3 -n 




(RO)4Si (2) 
(RO)3SiR8(3) 
(RO)2SiR9R10 (4) 
(RO)SiR11R12R13 (5) 

(R expresses a methyl group or an ethyl group among a formula. R') A methoxy group, an ethoxy 
radical, or the organic radical of the monovalence of carbon numbers 1-20 is expressed 
independently, respectively. R1-R7 independently, a hydrogen atom is expressed, or the organic 
radical of the monovalence of carbon numbers 1-20 is expressed, R8-R13 express the organic 
radical of the monovalence of carbon numbers 1-20 independently, respectively, k, I, and m 
express the integer of 0-20 independently, respectively, and n expresses the integer of 1-3, 
respectively. 

[Claim 4] (A) The resin constituent according to claim 1 to 3 which is polio KISETA nil 
silsesquioxane which at least 1 molecule of the polyorgano silsesquioxane resin obtained by 
polyorgano silsesquioxane resin hydrolyzing at least one of the organic silicon compounds 
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shown by general formula (6) - (9) and more than organic silicon compound dyad [ that are 

shown by the general formula (10) ] were made to react, and was obtained. 

(RO)4Si (6) 

(RO)3SiR14(7) 

(RO)2SiR15R16 (8) 

(RO)SiR17R18R19 (9) 




s 



(10) 

(X expresses a halogen atom among a formula and R expresses a methyl group or an ethyl group. 
R", and R14-R19) independently, the organic radical of the monovalence of carbon numbers 
1-20 is expressed, R20-R26 express a hydrogen atom respectively and independently, or the 
organic radical of the monovalence of carbon numbers 1-20 is expressed, p, q, and r express the 
integer of 0-20 independently, respectively, and s expresses the integer of 1-3, respectively. 
[Claim 5] (A) The resin constituent according to claim 1 to 4 whose polyorgano silsesquioxane 
resin is resin by which the end closure was carried out with the organic silicon compound shown 
by the general formula (1 1). 

X Si^ R28 
(11) 

(X expresses a halogen atom among a formula and R27-R29 express the organic radical of the 
monovalence of carbon numbers 1-20 independently, respectively.) 
[Claim 6] (C) The resin constituent according to claim 2 to 5 whose hydroxyl group of 
polyorgano silsesquioxane resin is a phenolic hydroxyl group. 

[Claim 7] (C) The resin constituent according to claim 2 to 6 whose hydroxyl group of 
polyorgano silsesquioxane resin is a phenolic hydroxyl group shown by the general formula (12). 



R 32 R33 




(12) 

(Among a formula, R30 and R31 express a hydrogen atom respectively and independently, or the 
organic radical of the monovalence of carbon numbers 1-20 is expressed, R32-R35 express a 
hydrogen atom respectively and independently, or a hydroxyl group or the organic radical of the 
monovalence of carbon numbers 1-20 is expressed, and t expresses zero or more integers.) 
[Claim 8] (C) The resin constituent according to claim 2 to 7 whose hydroxyl group of 
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polyorgano silsesquioxane resin is an alcoholic hydroxyl group. 

[Claim 9] (C) The resin constituent according to claim 2 to 8 whose hydroxyl group of 
polyorgano silsesquioxane resin is an alcoholic hydroxyl group shown by the general formula 
(13). 

R37 R 39 R 41 

(13) 

(Among a formula, R36-R41 express a hydrogen atom respectively and independently, or the 
organic radical of the monovalence of carbon numbers 1-20 is expressed, u and v express zero 
or more integers, and w expresses one or more integers.) 

[Claim 10] (B) electromagnetism — the resin constituent for three-layer resist interlayers 
characterized by coming to contain at least one compound chosen from the group which 
consists of a compound indicated to be the compound which generates an acid with a line or 
heat, and polyorgano silsesquioxane resin whose weight average molecular weight it has a 
hydroxyl group in (C) intramolecular, and is 1,000-50,000 by the following formula (14) and (15). 
N(CH 2 OCH 3 ) 2 

JUL 

(H3COH2C)2N-^N"^N(CH20CH3)2 
(14) 

O 

u 

HaCOHsC-N^N-CHzOCHa 

r\ 

H3COH2C— N^N— CH2OCH3 
O 

(15) 

[Claim 11] (C) The resin constituent for three-layer resist interlayers characterized by having a 
hydroxyl group in intramolecular and weight average molecular weight consisting of polyorgano 
silsesquioxane resin which is 1,000-50.000. [Claim 12] (C) The resin constituent according to 
claim 1 1 whose polyorgano silsesquioxane resin is polyorgano silsesquioxane resin which has 
the phenolic hydroxyl group shown by the general formula (12) according to claim 7. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin constituent for three-layer resist 

interlayers. 

[0002] 

[Description of the Prior Art] In the pattern formation of the semi-conductor substrate in 
manufacture of LSI, a bubble memory element, etc., the lithography method which combines a 
resist, X-ray lithography, etc. of an organic system is used. Improvement in pattern precision is 
called for, therefore the three-layer resist method has been developed as a pattern dimension 
makes it detailed in recent years. The three-layer resist method is the technique of processing 
a substrate by imprinting the pattern formed by applying on a substrate the resist for i lines 
which consists of novolak resin, forming an insoluble flattening layer in an organic solvent by 
carrying out heat curing of this, applying and carrying out heat curing of the middle class on it, 
applying the upper resist finally, and exposing and developing the upper resist in a lower layer 
one by one by dry etching. As an interlayer of a three-layer resist, a spin-on glass (SOG), 
silicone resin, etc. are known conventionally. However, in case SOG hardens and makes a coat 
form, it has the fault that a crack tends to enter, and the coating liquid had a lifting and the 
problem to like that hardened or gelation took place, in aging. Moreover, silicone resin had the 
problem that the middle class dissolved at the time of the upper resist spreading, or a mixing 
layer was formed in an interface with the upper resist, when a ketone system, an aromatic 
series system, etc. were used as an upper resist solvent. [0003] 

[Problem(s) to be Solved by the Invention] When a ketone system, an aromatic series system, 
etc. are used as an upper resist solvent, the middle class dissolves at the time of the upper 
resist spreading, or a mixing layer is not formed in an interface with the upper resist, and the 
purpose of this invention excels [ aging ] in preservation stability few, and is to offer the resin 
constituent for the three-layer resist middle class which can form a hardening coat without a 
crack. [0004] 

[Means for Solving the Problem] So that this invention person may find out the resin 
constituent for three-layer resist interlayers without a problem which was described above The 
resin constituent which has two or more oxetane radicals in intramolecular, and comes to 
contain the polyorgano silsesquioxane resin whose weight average molecular weight is 
1,000-50,000 as a result of repeating examination wholeheartedly When a ketone system, an 
aromatic series system, etc. are used as an upper resist solvent, Without the middle class's 
dissolving at the time of the upper resist spreading, or forming a mixing layer in an interface with 
the upper resist, aging is excellent in preservation stability few, and a hardening coat without a 
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crack can be formed. It came to complete a header and this invention for it being suitable for a 
three-layer resist interlayer application. 

'[0005] namely, the polyorgano silsesquioxane resin whose weight average molecular weight this 
invention has two or more oxetane radicals in (A) intramolecular, and is 1,000-50,000 and (B) — 
electromagnetism — the three-layer resist interlayer resin constituent characterized by 
coming to contain the compound which generates an acid with a line or heat is offered. 
[0006] 

[Embodiment of the Invention] Next, this invention is further explained to a detail, the 
polyorgano silsesquioxane resin whose weight average molecular weight the resin constituent 
for three-layer resist interlayers of this invention has two or more oxetane radicals in 
intramolecular, and is 1,000-50,000, and electromagnetism — it comes to contain the 
compound which generates an acid with a line or heat The weight average molecular weight of 
polyorgano silsesquioxane resin needs to be 1,000-50,000, and it is desirable that it is 
1,000-20,000. If the weight average molecular weight of the polyorgano silsesquioxane resin of 
this invention is less than 1,000 or exceeds 50,000, a problem will arise to membrane formation 
nature. 

[0007] (A) Polyorgano silsesquioxane resin can be obtained by making more than organic silicon 
compound dyad [ that is shown by the general formula (1) ] react. 



(RO)- SiR' 3 -n 




(1) 

[0008] R expresses a methyl group or an ethyl group among a formula (1). R' expresses a 
methoxy group, an ethoxy radical, or the organic radical of the monovalence of carbon numbers 
1-20, and when R' is plurality, even if mutually the same, they may differ. R1-R7 express a 
hydrogen atom, or they express the organic radical of the monovalence of carbon numbers 1-20, 
and even if mutually the same, they may differ, k, I, and m express the integer of 0-20, and n 
expresses the integer of 1-3. [0009] The organic radicals of the monovalence of carbon 
numbers 1-20 may be a straight chain, branching, and annular any. For example, the straight 
chain-like aliphatic hydrocarbon radical of the carbon numbers 1-20 which may be permuted by 
the halogen atom, The letter aliphatic hydrocarbon radical of branching of the carbon numbers 
3-20 which may be permuted by the halogen atom, The annular aliphatic hydrocarbon radical of 
the carbon numbers 3-20 which may be permuted by the halogen atom, The aromatic 
hydrocarbon radical of the carbon numbers 6-20 which may have the substituent etc. is 
mentioned, and the straight chain-like hydrocarbon group of carbon numbers 1-6, the letter 
hydrocarbon group of branching of carbon numbers 3-6, the cyclic-hydrocarbon radical of 
carbon numbers 3-6, and the aromatic hydrocarbon radical of the carbon numbers 6-20 which 
may have the substituent are desirable. 

[0010] As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom 
are mentioned. As a straight chain-like aliphatic hydrocarbon radical of the carbon numbers 
1-20 which may be permuted by the halogen atom, methyl group, ethyl group, propyl group, butyl, 
pentyl radical, hexyl group, chloro methyl group, dichloro methyl group, 2-chloro ethyl group, 2, 
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and 2-dichloro ethyl group, 1, 2-dichloro ethyl group, 1, and 1-dichloro ethyl group etc. is 
mentioned, for example. As a letter aliphatic hydrocarbon radical of branching of the carbon 
numbers 3-20 which may be permuted by the halogen atom, an isopropyl group, an isobutyl 
radical, tertiary butyl, etc. are mentioned, for example. As an annular aliphatic hydrocarbon 
radical of the carbon numbers 3-20 which may be permuted by the halogen atom, a cyclo propyl 
group, cyclo butyl, a cyclopentylic group, a cyclohexyl radical, etc. are mentioned, for example. 
As a substituent of the aromatic hydrocarbon radical of carbon numbers 6-20, a methyl group, 
an ethyl group, a propyl group, butyl, a pentyl radical, a hexyl group, an isopropyl group, an 
isobutyl radical, tertiary butyl, an ethynyl group, a propenyl radical, a cyclo propyl group, cyclo 
butyl, a cyclopentylic group, a cyclohexyl radical, etc. are mentioned, for example. As an 
aromatic hydrocarbon radical of the carbon numbers 6-20 which may have the substituent, a 
phenyl group, a naphthyl group, an anthryl radical, a tolyl group, a xylyl group, a dimethylphenyl 
radical, a trimethyl phenyl radical, an ethyl phenyl group, a diethyl phenyl group, a triethyl phenyl 
group, a propyl phenyl group, a buthylphenyl radical, a methyl naphthyl group, a dimethyl 
naphthyl group, a trimethyl naphthyl group, an ethenyl naphthyl group, a methyl anthryl radical, 
an ethyl anthryl radical, etc. are mentioned, for example. 

[0011] (A) Although polyorgano silsesquioxane resin can be obtained by making more than 
organic silicon compound dyad [ that is shown by the general formula (1) ] react, this reaction is 
usually a hydrolysis reaction carried out under existence of an acid catalyst or an alkali catalyst. 
As an acid catalyst, a hydrochloric acid, an acetic acid, etc. are mentioned and ammonia, 
triethylamine, etc. are mentioned as an alkali catalyst, for example. [0012] Moreover, (A) 
polyorgano silsesquioxane resin can be obtained also by making at least 1 molecule of the 
ORGANO alkoxide shown by more than OKISETA nil alkoxysilane dyad [ that is shown by the 
general formula (1) ], and general formula (2) - (5) react. [0013] (RO)4Si (2) 
(RO)3SiR8 (3) 
(RO)2SiR9R10 (4) 
(RO)SiR11R12R13 (5) 

R expresses a methyl group or an ethyl group among a formula. R8-R13 express the organic 
radical of the monovalence of carbon numbers 1-20, and even if the same, they may differ. The 
same thing as the above is mentioned as an organic radical of the monovalence of carbon 
numbers 1-20. 

[0014] A reaction with at least 1 molecule of the ORGANO alkoxide shown by more than 
OKISETA nil alkoxysilane dyad [ that is shown by the general formula (1) ] and general formula 
(2) - (5) is also usually a hydrolysis reaction carried out under existence of an acid catalyst or 
an alkali catalyst. 

[0015] Furthermore, (A) polyorgano silsesquioxane resin can be obtained also by making at least 
1 molecule of the polyorgano silsesquioxane resin obtained by hydrolyzing at least one of the 
ORGANO alkoxide shown by general formula (6) - (7), and more than organic silicon compound 
(OKISETA nil halogeno silane) dyad [ that are shown by the general formula (10) ] react. [0016] 
(RO)4Si (6) 
(RO)3SiR14 (7) 
(RO)2SiR15R16 (8) 
(RO)SiR17R18R19 (9) 
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(10) 

[0017] X expresses a halogen atom (a fluorine atom, a chlorine atom, a bromine atom, iodine 
atom) among a formula. R expresses a methyl group or an ethyl group. FT, and R14-R19 express 
the organic radical of the monovalence of carbon numbers 1-20, and R20-R26 express a 
hydrogen atom, or express the organic radical of the monovalence of carbon numbers 1-20, and 
even if the same, they may differ, p, q, and r express the integer of 0-20, and even if mutually 
the same, they may differ, s expresses the integer of 1-3. The same thing as the above is 
mentioned as an organic radical of the monovalence of carbon numbers 1-20. 
[0018] (A) Polyorgano silsesquioxane resin may be resin by which the end closure was carried 
out with the organic silicon compound shown by the general formula (1 1). 
R27 

X Si^ R28 
R29 

(11) 

X expresses a halogen atom (a fluorine atom, a chlorine atom, a bromine atom, iodine atom) 
among a formula. R27-R29 express the organic radical of the monovalence of carbon numbers 
1-20, and even if the same, they may differ. The same thing as the above is mentioned as an 
organic radical of the monovalence of carbon numbers 1-20. As an organic silicon compound 
expressed with a general formula (11), trimethylchlorosilane, chloro methyl dimethyl 
chlorosilicane, triethyl chlorosilicane, dichloro methyl dimethyl chlorosilicane, dimethylphenyl 
chlorosilicane, etc. can be mentioned, for example. 

[0019] (A) As polyorgano silsesquioxane resin For example, 3-[(3 - ethyl -3-OKISETANIRU) 
methyloxy] propyl silsesquioxane, 3-[(3'-OKISETANIRU) methyloxy] propyl silsesquioxane, 
3-[(3 - methyl -3-OKISETANIRU) methyloxy] propyl silsesquioxane, 3-[(3 - propyl 
-3-OKISETANIRU) methyloxy] propyl silsesquioxane, 3-[(3 - butyl -3-OKISETANIRU) 
methyloxy] propyl silsesquioxane, 3-[2'-(3"- ethyl-3"-OKISETANIRU) ethyloxy] propyl 
silsesquioxane, 3-[1'-(3"- ethyl-3"-OKISETANIRU) ethyloxy] propyl silsesquioxane, 3-[3'-(3"- 
ethyl-3"-OKISETANIRU) propyloxy] propyl silsesquioxane, 2-[(3 - ethyl -3-OKISETANIRU) 
methyloxy] ethyl silsesquioxane, 2-[(3'-OKISETANIRU) methyloxy] ethyl silsesquioxane, 2-[(3 
- methyl -3-OKISETANIRU) methyloxy] ethyl silsesquioxane, 2-[(3 - propyl 
-3-OKISETANIRU) methyloxy] ethyl silsesquioxane, 2-[(3 - butyl -3-OKISETANIRU) 
methyloxy] ethyl silsesquioxane, 2-[2'-(3"- ethyl-3"-OKISETANIRU) ethyloxy] ethyl 
silsesquioxane, 2-[1'-(3"- ethyl-3"-OKISETANIRU) ethyloxy] ethyl silsesquioxane, 2-[3'-(3"- 
ethyl-3 M -OKISETANIRU) propyloxy] ethyl silsesquioxane, etc. are mentioned. In these, 3-[(3 
ethyl -3-OKISETANIRU) methyloxy] propyl silsesquioxane (the following structure expression) 
is used preferably. 
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[0020] (B) electromagnetism — as a compound which generates an acid with a line or heat, a 
photo-oxide generating agent, an optical cationic initiator, a heat cationic initiator, etc. are 
mentioned, for example. As a photo-oxide generating agent, it is [cyclohexyl-(2-cyciohexa 
nonyl)-methyl] sulfonium, for example. Trifluoromethane sulfonate, bis(p-tolyl sulfonyl) 
diazomethane, bis(cyclohexyl sulfonyl) diazomethane, tertiary butyl carbonylmethyl-tetrahydro 
CHIOFENIUMU trifluoromethane sulfonate, etc. are mentioned. As a photo-oxide generating 
agent, a compound given in a publication-number No. 202495 [ 1 1 to ] official report etc. can 
also be used besides the aforementioned thing. 

[0021] As an optical cationic initiator and a heat cationic initiator, iodonium salt, sulfonium salt, 
a phosphate salt, an antimonate salt, etc. can be mentioned, for example. Specifically, the load 
sill 2074, ADEKAOPUTOMA-SP-150, ADEKAOPUTOMA-SP-152, ADEKAOPUTOMA-SP-1 70, 
ADEKAOPUTOMA-SP-1 72, ADEKAOPUTON CP series, etc. are mentioned. Moreover, a 
compound given in JP,9-1 18663,A can also be used for everything but the aforementioned thing. 
[0022] Although especially the addition of a photo-oxide generating agent, an optical cationic 
initiator, and a heat cationic initiator is not limited, it is desirable that it is 0.1 % of the weight - 
20 % of the weight to (A) polyorgano silsesquioxane resin, and it is 0.5 % of the weight - 10 % of 
the weight more preferably. At less than 0.1 % of the weight, when there is an inclination which 
is not hardened and it exceeds 20 % of the weight, there is an inclination for the effectiveness 
corresponding to an addition not to be accepted. [0023] the resin constituent for three-layer 
resist interlayers of this invention — (A) polyorgano silsesquioxane resin and (B) — 
electromagnetism — the compound which generates an acid with a line or heat — in addition, it 
has a hydroxyl group in (C) intramolecular, and the polyorgano silsesquioxane resin whose 
weight average molecular weight is 1,000-50,000 may be contained. (C) After the polyorgano 
silsesquioxane resin which has a hydroxyl group in intramolecular condenses organoalkoxysilane 
under existence of water with an acid catalyst or an alkali catalyst, it can close the silanol group 
of an end with the chlorosilicane compound which has the protected hydroxyl group, and can 
obtain it by carrying out deprotection of the hydroxyl group. Moreover, after condensing the 
organoalkoxysilane which has the protected hydroxyl group under existence of water with an 
acid catalyst or an alkali catalyst, it can obtain also by carrying out deprotection of the hydroxyl 
group. (C) As for the weight average molecular weight of polyorgano silsesquioxane resin, it is 
desirable that it is 1,000-50,000, and it is more desirable that it is 1,000-20,000. When the 
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weight average molecular weight of the polyorgano silsesquioxane resin of this invention is less 
than 1,000 or exceeds 50,000, the inclination which a problem produces is in membrane 
'formation nature. 

[0024] As organoalkoxysilane, a tetramethoxy silane, methyl trimetoxysilane, 
Dimethyldimethoxysilane, trimethylmethoxysilane, ethyltrimethoxysilane, 

Diethyldimethoxysilane, triethylmethoxysilane, phenyltrimethoxysilane, Diphenyldimethoxysilane, 
triphenylmethoxysilane, methylphenyl dimethoxysilane, ORGANO methoxysilane, such as 
dimethylphenyl methoxysilane, a tetra-ethoxy silane, Methyl triethoxysilane, dimethyl 
diethoxysilane, trimethylethoxysilane, Ethyltriethoxysilane, diethyldiethoxysilane, 
triethylethoxysilane, ORGANO ethoxy silanes, such as phenyltriethoxysilane, diphenyl 
diethoxysilane, a triphenyl ethoxy silane, methylphenyl diethoxysilane, and a dimethylphenyl 
ethoxy silane, etc. are mentioned. [0025] The same thing as the above is mentioned as an acid 
catalyst and an alkali catalyst. [0026] The chlorosilicane which has the protected hydroxy! 
group can manufacture easily the compound which has unsaturated bonds, such as a hydroxyl 
group protected by intramolecular, and a vinyl group, an allyl group, and a dialkyl chloro 
hydrosilane compound by hydrosilylating under existence of a transition metal catalyst. 
Moreover, it can manufacture easily also by the condensation reaction of the organometallic 
compound and dialkyldichlorosilane compound which have the hydroxyl group protected by 
intramolecular. [0027] As a protective group of a hydroxyl group, an alkyl group, a silyl radical, 
an ester group, etc. can be mentioned, for example. As an alkyl group, specifically A 
methoxymethyl radical, a benzyloxymethyl radical, A t-butoxy methyl group, 
2-methoxyethoxymethyl radical, 2 and 2, 2-TORIKURORO ethoxy methyl group, A 
2-(trimethylsilyl) ethoxy methyl group, a tetrahydro pyranyl radical, 3-BUROMO tetrahydro 
pyranyl radical, a tetrahydro thio pyranyl radical, 4-methoxy tetrahydro pyranyl radical, a 
tetrahydro furanyl radical, 1-ethoxyethyl radical, a 1 -methyl- 1-methoxy ethyl group, 

1- (isopropoxy) ethyl group, 2, 2. and 2-trichloroethyl radical, 2-(phenylseleninyl) ethyl group, 
t-butyl, benzyl, a 3-methyl-2-picolyl N-oxide radical, A diphenyl methyl group, a 5-dibenzo 
SUBERIRU radical, a triphenylmethyl radical, 9-anthryl radical, a trimethylsilyl radical, a triethyl 
silyl radical, an isopropyl dimethylsilyl radical, t-butyldimethylsilyl radical, a dimethylsilyl 
(triphenylmethyl) radical, t-butylphenylsilyl radical, a methyl diisopropyl silyl radical, a 
methyl-di-t-butylsilyl radical, A tribenzylsilyl radical, a triisopropyl silyl radical, a triphenyl silyl 
radical, A formyl group, an acetyl group, 3-phenyl propionate radical, 3-benzoyl propionate 
radical, An iso butyrate radical, a 4-oxo-pentanoate radical, a PIBAROETO radical, An 
ADAMANTOETO radical, a benzoate radical, a methoxycarbonyl group, an ethoxycarbonyl 
radical, 2 and 2, 2-TORIKURORO ethoxycarbonyl radical, an isobutyloxy carbonyl group, benzyl 
carbonate, etc. can be illustrated. [0028] As a compound which has unsaturated bonds, such as 
a hydroxyl group protected by intramolecular, and a vinyl group, an allyl group For example, 
methoxymethyl vinyl ether, benzyloxymethyl vinyl ether, The t-butoxy methyl vinyl ether, the 

2- methoxyethoxy methyl vinyl ether, 2, 2, and 2-TORIKURORO ethoxy methyl vinyl ether, the 
2-(trimethylsilyl) ethoxy methyl vinyl ether, Tetrahydro pyranyl vinyl ether, 3-BUROMO 
tetrahydro pyranyl vinyl ether, Tetrahydro thio pyranyl vinyl ether, 4-methoxy tetrahydro 
pyranyl vinyl ether, Tetrahydro furanyl vinyl ether, 1-ethoxyethyl vinyl ether, 

1- methyl-1-methoxy ethyl vinyl ether, l-(isopropoxy) ethyl vinyl ether, 2, 2, and 

2- trichloroethyl vinyl ether, 2-(phenylseleninyl) ethyl vinyl ether, t-butyl vinyl ether, benzyl 
vinyl ether, 3-methyl-2-picolyl N-oxide vinyl ether, The diphenyl methyl vinyl ether, 5-dibenzo 
SUBERIRU vinyl ether, Triphenylmethyl vinyl ether, 9-anthryl vinyl ether, Trimethylsilyl vinyl 
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ether, triethyl silyl vinyl ether, Isopropyl dimethylsilyl vinyl ether, t-butyldimethylsilyl vinyl ether, 
Dimethylsilyl vinyl ether, t-butylphenylsilyl vinyl ether, (Triphenylmethyl) Methyl diisopropyl silyl 
vinyl ether, methyl-di-t-butylsilyl vinyl ether, Tribenzylsilyl vinyl ether, triisopropyl silyl vinyl 
ether, Triphenyl silyl vinyl ether, formyl vinyl ether, acetyl vinyl ether, 3-phenyl propionate vinyl 
ether, 3-benzoyl propionate vinyl ether, iso butyrate vinyl The ether, 4-oxo-pentanoate vinyl 
ether, the PIBAROETOBI nil ether, The ADAMANTOETOBI nil ether, benzoate vinyl ether, 
methoxycarbonyl vinyl ether, Ethoxycarbonyl vinyl ether, 2 and 2, 2-TORIKURORO 
ethoxycarbonyl vinyl ether, Isobutyloxy carbonyl vinyl ether, benzyl carbonate vinyl ether, The 
methoxymethyl allyl compound ether, the benzyloxymethyl allyl compound ether, The t-butoxy 
methyl allyl compound ether, 2-methoxyethoxymethyl allyl compound ether, 2, 2, and 

2- TORIKUROROETOKISHI methyl allyl compound ether, the 2-(trimethylsilyl) ethoxy methyl 
allyl compound ether, The tetrahydro pyranyl allyl compound ether, 3-BUROMO tetrahydro 
pyranyl ARIRUETERU, The tetrahydro CHIOPIRANIRU allyl compound ether, 4-methoxy 
tetrahydro pyranyl ARIRUETERU, The tetrahydro furanyl allyl compound ether, 1 -ethoxyethyl 
allyl compound ether, The 1-methyl-1-methoxy ethyl allyl compound ether, l-(isopropoxy) 
ethyl allyl compound ether, 2, 2, and 2-trichloroethyl allyl compound ether, 2-(phenylseleninyl) 
ethyl allyl compound ether, t-butyl allyl compound ether, the benzyl allyl compound ether, the 

3- methyl-2-picolyl N-oxide allyl compound ether, The diphenyl methyl allyl compound ether, 
the 5-dibenzo SUBERIRU allyl compound ether, The triphenylmethyl allyl compound ether, 
9-anthryl allyl compound ether. The trimethylsilyl allyl compound ether, the triethyl silyl allyl 
compound ether, The isopropyl dimethylsilyl allyl compound ether, t-butyldimethylsilyl allyl 
compound ether, The dimethylsilyl allyl compound ether, t-butylphenylsilyl allyl compound ether, 
(Triphenylmethyl) The methyl diisopropyl SHIRIRUARIRU ether, the methyl-di-t-butylsilyl allyl 
compound ether, The tribenzylsilyl allyl compound ether, the triisopropyl silyl allyl compound 
ether, The triphenyl silyl allyl compound ether, the formyl allyl compound ether, the acetyl allyl 
compound ether, 3-phenyl propionate allyl compound ether, 3-benzoyl propionate allyl 
compound ether, The iso butyrate allyl compound ether, the 4-oxo-pentanoate allyl compound 
ether. The PIBAROETO allyl compound ether, the ADAMANTOETO allyl compound ether, the 
benzoate allyl compound ether, Methoxycarbonyl allyl compound ether, ethoxycarbonyl allyl 
compound ether, 2 and 2, and 2-TORIKURORO ethoxycarbonyl allyl compound ether, the 
isobutyloxy carbonyl allyl compound ether, etc. are mentioned. [0029] As a dialkyl chloro 
hydrosilane compound, dimethyl chlorosilicane, diethyl chlorosilicane, methyl ethyl chlorosilane, 
diphenyl chlorosilicane, methylphenyl chlorosilicane, ethyl phenyl chlorosilicane, dipropyl 
chlorosilicane, JITORIRU chlorosilicane, dinaphthyl chlorosilicane, etc. are mentioned, for 
example. [0030] As a transition metal catalyst, chloroplatinic acid, a hexachloroplatinic-acid 
potassium, hexachloroplatinic-acid tetrabutylammonium, bis(1, 3-divinyl -1,1,3, and 
3-tetramethyl disiloxane) platinum, a chloro tris (triphenyl phosphine) rhodium, etc. can be 
mentioned, for example. [0031] (C) As for the hydroxyl group of polyorgano silsesquioxane resin, 
it is desirable that they are a phenolic hydroxyl group or an alcoholic hydroxyl group. As a 
phenolic hydroxyl group, the phenolic hydroxyl group shown by the general formula (12) is 




R 32 



, R 33 



desirable. 
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(12) 

-{0032] Among a formula, R30 and R31 express a hydrogen atom, or express the organic radical 
of the monovalence of carbon numbers 1-20. R32-R35 express a hydrogen atom, or express a 
Kydroxyl group or the organic radical of the monovalence of carbon numbers 1-20. t expresses 
zero or more integers. The same thing as the above is mentioned as an organic radical of the 
monovalence of carbon numbers 1-20. 

[0033] It is desirable that it is the alcoholic hydroxyl group shown by the general formula (13) as 

R35 R33 R4Q 

-(-?^rt°- < r-H- ( f : tS H 

an alcoholic hydroxyl group. ^37 ^39 ^41 

(13) 

Among a formula, R36-R41 express a hydrogen atom, or express the organic radical of the 
monovalence of carbon numbers 1-20. u and v express zero or more integers, and w expresses 
one or more integers. The same thing as the above is mentioned as an organic radical of the 
monovalence of carbon numbers 1-20. 

[0034] (C) As polyorgano silsesquioxane resin which has a hydroxyl group in intramolecular For 
example, 2-(4'-hydroxyphenyl) ethyl dimethylsilyl silsesquioxane, 1-(4 f -hydroxyphenyl) ethyl 
dimethylsilyl silsesquioxane, 4-hydroxyphenyl silsesquioxane, 3-hydroxyphenyl silsesquioxane, 
2-hydroxyphenyl silsesquioxane, methyl (4-hydroxyphenyl) silsesquioxane, 

2- (4'-hydroxyphenyl) ethyl RUSHIRU sesquioxane, 1 -(4-hydroxyphenyl) ethyl silsesquioxane, 

3- (4 -hydroxyphenyl) propyl silsesquioxane, silsesquioxane (4-hydroxy-2-methyl-phenyl), 
Silsesquioxane, silsesquioxane (2, 3-dimethyl-4-hydroxyphenyl), (4-hydroxy-3-methyl-phenyl) 
2-(4 -hydroxyphenyl) ethyl diethyl silyl silsesquioxane, 1 -(4-hydroxyphenyl) ethyl diethyl silyl 
silsesquioxane, 2-(4'-hydroxyphenyl) ethyl methylethyl silyl silsesquioxane, 
1-(4'-hydroxyphenyl) ethyl methylethyl silyl silsesquioxane, Hydroxymethyl silsesquioxane, 
hydroxyethyl silsesquioxane, hydroxypropyl silsesquioxane, hydroxymethyl oxy-ethyl 
silsesquioxane, etc. are mentioned. In these, 2-(4 -hydroxyphenyl) ethyl dimethylsilyl 
silsesquioxane (the following structure expression) is used preferably. 

Me 

\=/ Me 



[0035] moreover, the resin constituent for three-layer resist interlayers of this invention — (B) 
— electromagnetism — you may come to contain at least one compound chosen from the 
group which consists of a compound indicated to be the compound which generates an acid 
with a line or heat, and polyorgano silsesquioxane resin whose weight average molecular weight 
it has a hydroxyl group in (C) intramolecular, and is 1,000-50,000 by the following formula (14) 
and (15). 

N(CH 2 OCH 3 ) 2 



(H 3 COH 2 C) 2 N 




N(CH 2 OCH 3 ) 2 
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(14) 



O 

H 3 COH 2 C— N N-CH2OCH3 

n 

H3COH2C— N^N— CH 2 OCH 3 



(15) 

[0036] Furthermore, the resin constituent for three-layer resist interlayers of this invention has 
a hydroxyl group in (C) intramolecular, and may consist of polyorgano silsesquioxane resin 
whose weight average molecular weight is 1,000-50,000. 

[0037] By melting to organic solvents, such as for example, 2-heptanone and propylene glycol 
monomethyl acetate, the resin constituent for the three-layer resist middle class of this 
invention can adjust the solution of the concentration of arbitration, and can make it the middle 
class of a three-layer resist by carrying out a spin coat and making it harden on a lower layer 
resist. 150-350 degrees C of curing temperature are desirable, and its 180-300 degrees C are 
still more desirable. 

[0038] Without forming a mixing layer in an interface with the upper resist, since the hardening 
coat excellent in stability with the passage of time which gets down and does not have a crack 
can be formed, the resin constituent of this invention can be used suitable for a three-layer 
resist interlayer. 
[0039] 

[Example] It cannot be overemphasized that it is not that to which this invention is limited by 
the example hereafter although this invention is explained based on an example. In addition, the 
resin come to hand or manufactured as follows was used for the polyorgano silsesquioxane 
resin 1-5 used in the example. 

[0040] Moreover, effective sensibility, resolution, and a remaining rate of membrane are the 
followings, and were made and measured. 

Effective sensibility: It displayed with the light exposure from which 0.18-micrometer Rhine and 
a tooth-space pattern are set to 1:1. Resolution: It displayed with the line breadth of the Rhine 
and the tooth-space pattern which are resolved in effective sensibility. Remaining rate of 
membrane: It computed from the formula of X(after [ immersion ] thickness / initial thickness) 
100 (%) from the initial thickness of the resin layer formed by calcinating for 60 seconds at 300 
degrees C, and the thickness after immersing and drying this resin layer for 1 minute to the 
solvent of propylene-glycol-monomethyl-ether acetate / gamma-butyrolactone =95/5, or 
2-heptanone / gamma-butyrolactone =95/5. 

[0041] Polyorgano silsesquioxane resin 1 weight average molecular weight is Toagosei 
OKISETA nil silsesquioxane of 10,000. 
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HOy-Si O- 

HO-\-Si O; 




t 

7 ' 

' n 



H 



H 




[0042] Magnetic stirring child and ethanol 50ml, pyridine 4.7g f and trimethylchlorosilane 6.2g 
were put into the 200mL three-neck flask which attached the polyorgano silsesquioxane resin 2 
three-way cock and the rubber septum, and it agitated under nitrogen-gas-atmosphere mind at 
the room temperature. Tetra-ethoxy silane 20g and OKISETA nil triethoxysilane (Toagosei 
make) 20g were added, 1 1.3g of pH about 9 aqueous ammonia was slowly dropped using the 
gas-tight syringe, and it agitated at the room temperature further for 18 hours. 
MethyHsobutyl-ketone (MIBK) 100ml and 20ml of water were added, and stirring was continued 
for further 2 hours. MIBK200ml and 100ml of water were added, the reaction mixture was moved 
to the separating funnel, and the water layer was removed. The organic layer was moved to the 
eggplant flask and residual moisture was distilled off by the rotary evaporator. Pyridine 3.1 g and 
chloro methyl dimethyl chlorosilicane 5.45g were added to the obtained reaction mixture, and it 
was made to react at a room temperature for 18 hours. The reaction solution was rinsed after 
reaction termination using the separating funnel, and the pyridine salt was removed. After drying 
with sulfuric anhydride magnesium, the solvent was distilled off by the rotary evaporator and 
crude siloxane resin was obtained. The obtained crude siloxane resin was washed 4 times by the 
hexane, and MIBK was made to remelt. The residual pyridine was removed for the MIBK solution 
of the obtained siloxane resin through the silica gel column. 8g of OKISETA nil silsesquioxane 
resin with which the closure of the end silanol group was carried out by the chloro methyl 
dimethylsilyl radical was obtained by condensing the MIBK solution of the obtained siloxane 
resin by the rotary evaporator. The spissitude of the obtained siloxane resin is also stable, and 
it did not cause gelation. Weight average molecular weight was 9,700 as a result of GPC 
measurement. 
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CIH 2 CMe 2 SiO 



CIH 2 CMe 2 Sii 




1 

9 n 



SiMe 2 CH 2 CI 



SiMe 2 CH 2 CI 



[0043] 2-(4 -t butoxy phenyl) ethyl-dimethyl chlorosilicane (mixture of alpha adduct and beta 
adduct) 1 19g compounded at the hydrosilylation reaction of the t butoxy styrene and dimethyl 
chlorosilicane which used tetra-ethoxy silane 187g and a platinum catalyst for the polyorgano 
silsesquioxane resin 3 dropping funnel, the mechanical stirrer, and 2L three-neck flask that 
followed Dimroth, and ethanol 100ml were put in and agitated. The reaction container was 
attached to the water bath and 65g of water was slowly dropped at mixture. The water bath was 
changed to the oil bath after dropping termination, and the reaction was performed for the 
reaction container at 65 degrees C for 3 hours. MethyHsobutyl-ketone (MIBK) 100ml was 
added, the Dean Stark trap was attached in the flask, and the reaction was continued further for 
15 hours, having carried out bubbling of the nitrogen by part for 0.5L/into the reaction mixture, 
and distilling off a solvent. 300ml of MIBK(s) was added after reaction termination, the reaction 
mixture was condensed by the rotary evaporator, and ethanol was distilled off. Pyridine 21 g and 
2-(4 f -t butoxy phenyl) ethyl-dimethyl chlorosilicane 60g were added to the MIBK solution of the 
obtained siloxane resin, and it was made to react at 60 degrees C for 3 hours. Reaction mixture 
was moved to the separating funnel and it rinsed 3 times with 300ml water. After separating a 
water layer, the organic layer was moved to the mechanical stirrer and 2L three-neck flask 
which followed Dimroth, 100ml of 6-N hydrochloric acids was added, and it was made to react at 
70 degrees C. Reaction mixture was sampled, and it reacted until the signal of t butyl 
disappeared by NMR. Reaction mixture was moved to the separating funnel, and it rinsed until 
the water layer became the acescence. Crude siloxane resin was obtained by distilling off a 
solvent for an organic layer by the rotary evaporator. Having dissolved in 500ml ethanol and 
stirring the obtained crude siloxane resin, hexane 1500ml was added and the low-molecular 
component was removed. 1 12g of siloxane resin aimed at obtaining a repeat was obtained twice 
for purification actuation. The spissitude of the obtained siloxane resin is also stable, and it did 
not cause gelation. Weight average molecular weight was 4,000 as a result of GPC measurement. 
[0044] the separating funnel of polyorgano silsesquioxane resin 42L — MIBK600 — 150ml 
(Sumitomo Chemical make) of 30% ethanol solutions of ml and SOG was put in, and it rinsed. 
300ml of MIBK(s) was added, the reaction mixture was condensed by the rotary evaporator, and 
ethanol was distilled off further. Pyridine 6g and 2-[2'-(trimethylsiloxy) ethyloxy] ethyl-dimethyl 
chlorosilicane 19.5g were added to the MIBK solution of the obtained siloxane resin, and it was 
made to react at a room temperature for 36 hours. Chloro methyl dimethyl chlorosilicane 10g 
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and pyridine 5.5g were added, and it was made to react for further 9.5 hours. Reaction mixture 
was moved to the separating funnel and rinsed 3 times. After separating a water layer, the 
-organic layer was moved to the mechanical stirrer and 1 L three-neck flask which followed 
Dimroth, 10ml of 6-N hydrochloric acids was added, and it was made to react at a room 
f em perature for 18 hours. Reaction mixture was moved to the separating funnel, and it rinsed 
until the water layer became neutrality. Crude siloxane resin was obtained by distilling off a 
solvent for an organic layer by the rotary evaporator. Water was added, the macromolecule 
component was deposited, having dissolved in 100ml ethanol and stirring the obtained crude 
siloxane resin, and 10g of target siloxane resin was obtained. The spissitude of the obtained 
siloxane resin is also stable, and it did not cause gelation. Weight average molecular weight was 
4100 as a result of GPC measurement. 

[0045] 2-(4-t butoxy phenyl) ethyl-dimethyl chlorosilicane (mixture of alpha adduct and beta 
adduct) 130.9g compounded at the hydrosilylation reaction of the t butoxy styrene and dimethyl 
chlorosilicane which used tetra-ethoxy silane 187g and a platinum catalyst for the resin 5 
dropping funnel, the mechanical stirrer, and 2L three-neck flask that followed Dimroth, and 
ethanol 133ml were put in and agitated. The reaction container was attached to the water bath 
and 73.4g of water was slowly dropped at mixture. The water bath was changed to the oil bath 
after dropping termination, and the reaction was performed for the reaction container at 65 
degrees C for 1 hour. The Dean Stark trap was attached in the flask, and the reaction was 
continued further for 15 hours, having carried out bubbling of the nitrogen by part for 0.5L/into 
the reaction mixture, and distilling off a solvent. 300ml of MIBK(s) was added after reaction 
termination, the reaction mixture was condensed by the rotary evaporator, and ethanol was 
distilled off. The MIBK solution of the obtained siloxane resin was moved to the separating 
funnel, and it rinsed 3 times with 300ml water. It dried with sulfuric anhydride magnesium, 
2-heptanone was added, the solvent permutation was carried out by the rotary evaporator, and 
2-heptanone solution of 36.2% of solid content was obtained. The spissitude of the obtained 
siloxane resin is also stable, and it did not cause gelation. Weight average molecular weight was 
7,000 as a result of GPC measurement. 

[0046] The lower layer of a three-layer resist process was formed by applying what added the 
cross linking agent to i line resist which consists of novolak resin on an example 1-4 silicon 
substrates, and calcinating on 200 degrees C and the conditions for 60 seconds. Next, one 
which is expressed with the 100 sections, the following general formula (16), (17), and (18) in 
polyorgano silsesquioxane resin of the acid generator 1 sections was dissolved in 2-heptanone 
/ gamma-butyrolactone (95/5), it filtered with the filter made of a fluororesin of 0.2 
micrometers of apertures further, and coating liquid was adjusted. This coating liquid was 
applied on the lower layer, and the interlayer was formed by calcinating for 60 seconds at 200 
degrees C. ArF resist PAR-700 (Sumitomo Chemical make) was applied on this middle class, 
and the upper resist of 0.335-micrometer thickness was formed by BEKU [110 degrees C ] for 
60 seconds. Using the ArF excimer stepper ["NSR ArF" by NIKON CORP., NA=0.55 sigma=0.60], 
light exposure was changed gradually and Rhine and a tooth-space pattern were exposed. After 
exposure performed postexposition jar BEKU for 115-degree-C 60 seconds on the hot plate, 
and performed paddle development for 60 seconds in the tetramethylammonium hydroxide 
water solution further 2.38% of the weight. 

[0047] The lower layer of a three-layer resist process was formed by applying what added the 
cross linking agent to i line resist which consists of novolak resin on an example 5-12 silicon 
substrates, and calcinating on 200 degrees C and the conditions for 60 seconds. Next, one of 
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the acid generator 1 sections and the cross linking agent 5 section which are expressed with 
the 100 sections, the following general formula (16), (17), (18), (19), (20), and (21) in polyorgano 
silsesquioxane resin were dissolved in 2-heptanone / gamma-butyrolactone (95/5), it filtered 
with the filter made of a fluororesin of 0.2 micrometers of apertures further, and coating liquid 
was adjusted. This coating liquid was applied on the lower layer, and the interlayer was formed 
by calcinating for 60 seconds at 200 degrees C. ArF resist PAR-700 (Sumitomo Chemical make) 
was applied on this middle class, and the upper resist of 0.335-micrometer thickness was 
formed by BEKU [110 degrees C ] for 60 seconds. Using the ArF excimer stepper ["NSR ArF" 
by NIKON CORP., NA=0.55 sigma=0.60], light exposure was changed gradually and Rhine and a 
tooth-space pattern were exposed. After exposure performed postexposition jar BEKU for 
1 15-degree-C 60 seconds on the hot plate, and performed paddle development for 60 seconds 
in the tetramethylammonium hydroxide water solution further 2.38% of the weight. 
[0048] The polyorganosiloxane resin 100 section shown in 13 to example 20 table 2 and the 
cross linking agent 25 section were dissolved in 2-heptanone, it filtered with the filter made of a 
fluororesin of 0.2 micrometers of apertures further, and coating liquid was adjusted. This 
coating liquid was applied on the silicon substrate, and about 0.1 -micrometer resin layer was 
formed by calcinating for 60 seconds at 300 degrees C. Initial thickness, and 
propylene-glycol-monomethyl-ether acetate / gamma-butyrolactone =95/5 or 2-heptanone / 
gamma-butyrolactone of this resin layer = the thickness after immersing and drying for 1 minute 
to 95/5 of solvents was measured, and the remaining rate of membrane was computed. 
[0049] 

J Me CF3S03" 



(16) 
[0050] 




CF3SO3 



(17) 
[0051] 




C 4 F 9 S0 3 



(18) 
[0052] 
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(19) 
[0053] 




(20) 
[0054] 




(21) 
[0055] 
[Table 1] 



09 No. 


mm 












mmi 


(1 6) 




3 1 


0. 


1 6 


nm&2 


mmi 


(1 7) 


**L 


2 5 


0. 


1 6 




mmi 


(1 8) 


SSL 


2 9 


0. 


1 6 


m&m 


mm 2 


(1 6) 


*L 


2 7 


0. 


1 5 




mm 3 


(1 6) 




.21 


0. 


1 7 


mmme 


mm 4 


(1 6) 


rami 


2 7 


0. 


1 6 


&mm? 


i$j flif 3 


(1 9) 




2 9 


0. 


1 6 




arm 3 


(2 0) 




2 7 


0. 


1 6 




mm 3 


(1 7) 


mmi 


2 7 


0. 


1 6 


mmmi o 


mm 3 


(1 8) 


mm 1 


2 9 


0. 


1 6 


&mmx i 


mm 3 


(1 7) 


(14) 


3 8 


0. 


1 5 


mmm 2 


mm 3 


(2 1) 


(1 5) 


2 3 


0. 


1 5 



Examples 5-10 performed 0.5 micrometers of lower layer thickness, and 0.03 micrometers of 
interlayer thickness by 0.3 micrometers of lower layer thickness, and 0.09 micrometers of 
interlayer thickness, and examples 11 and 12 evaluated. 
[0056] 
[Table 2] 
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W No. 






P/G=95/5 


s (%) 
MA3=95/5 


mmhi 3 


ttJ@5 




100.7 


101.1 


mmmi 4 


*flf 6 


LS-797CT I 


100.1 


100.2 


MfiMl 5 




ESCN195*2 


99.7 


99.6 


m&mi 6 


«W6 


CEL2021P*3 


98.4 


98.1 


^Iffll 7 


was 


CEL2081*3 


100.2 


99.9 






GT403- a 


100.2 


100.1 


mmmi 9 


AM 6 




100.8 


101.1 


»fe«2 0 


«J3&5 


2±'7<\ 3002*4 


100.7 


101.3 



P: propylene-glycol-monomethyl-ether acetate M:2-heptanone G: — * by *2made from 
gamma-butyrolactone *1:Shin-etsu chemistry:Sumitomo Chemical — the product made from 
*4made from 3:die eel chemistry:Kyoeisha chemistry [0057] 

[Effect of the Invention] Without according to this invention, the middle class's dissolving at the 
time of the upper resist spreading, or forming a mixing layer in an interface with the upper resist, 
even when a ketone system, an aromatic series system, etc. are used as a resist solvent, aging 
is excellent in preservation stability few, a hardening coat without a crack can be formed, and it 
becomes possible to offer the suitable resin constituent for a three-layer resist middle class 
application. 
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7KS?»t?* 2-6 ©t>-rn*HClB*E©^fllfflt?X 



OH 




50 (12) 



(3) 



2003-149822 



Wfi&. i -20©— nowma^u R, 
"•tn-wiaiwe. **jKf-*$r#> > 

Ci»^8] (c) #<)*)iijsis)Hzz.***?>® 
HI©*®***. 3 -;H47kK*r* ^>IS*J5 2-7 

[Ht#JS9] (c) * y*;u#^->;u-fex***tJ->*a} 
US©*gES#. — fl5SC (13) -C^Stx^T^ri-^tt 10 



R37 R 39 R41 



OH 

w 



(13) 

*». 0^g!l-2O©-ffl5©*rt83£*U u. v«0fc{ 20 
±©$ggfc*SlU w«l«±©l£&£*-ro) 

10] (b) me«iafc«^(c j: <) m*&$L-r 

Z>it€Mt. (C) ^frtK*lI?:fl, M3F*S» 

ooo~5o. ooo-c*-2>^ , ;^^*v^-fex+ 

^+-^>lSflg<!: > TIBS; (14) *5J:i>' (15) "C^$ 



N(CH 2 OCH 3 ) 2 



XX 



30 



(H 3 COH 2 C) 2 N N N(CH 2 OCH 3 ) 2 
(14) 

O 

11 

H3COH2C — N N CH2OCH3 

H 3 COH2C— N^N— CH2OCH3 

O 40 

(1 5) 

in^mi 1] (o ^^{CTk^s^wL. 11?^ 

^-Mifix 000— 50. 000^*2.^'; ^-^*V^;i-fex 

[H^i2] (c) *;u*ju*v^;H2X*^-^if> 
8iBi*5. if^7fai£©— (12) t^^n^^i 

>«Jfirt?*SI»#ll llSttOWflgfi^. 

[&BJ©f$fflfcSMI3] 50 



[0 00 1 ] 
C0002] 

[fikfc©8a5] Lsi-^^-^u^^'^^ossattctew 
* v t.-m.mitmtzi&fr'&fym u v f 9 ? •< 

l>6*VCl>£.i&*?. ^#->^;£#8t*Wb-r£K:Ut 

«. »s±(cy v t> mm* <o i sub hp 

i ? ^ > j: k> im-xrvmicftm-r sci -e»«©fln 

se*. xf>*>^^x (sog) . v;=j-><i}fl§!S 
i**»*ne>tirt^. o*^^*5e>. sog«. SMtur 

■?>T<. §Hbt/fc«5. ^'Mb^iac-Sti^PB^^o 
[0 003] 

[|PJ3#8SifcbJ:-5<!;-r SUS] ^^©Sfttt. ±B 

a: < > mmmtifi^ts < «#^tt(c®n. * 9 » f © 

[0 004] 

[mm*M®c? ztctbc&m xammia* ±ieo/c=fc 

T^<. tfc§3fcW*Mfc/ci£*. *HWc 2 {IJ-Xh©* 
*-te£>S£WL, S*¥44J#^S#1. 000- 50. 000 

tfrae^^i/fco. ±eu^x hi©w®(c5*>'> 
Kgntijo, «» ^©^c^fb^M^^nitt-c. 

[0 00 5] BP^. ^hj«. (A) *H4*3K2<!JiLL© 
*+-b^>MWl, MS^^fi*5l. 000- 50. 00 
VZ&&#*)*)l>ijsi'A'-bX***V->mffi£ (B) m 



C4) 



w&ztcimx i g m*&&r zn&mt *£*i/-c«c 

[0006] 

^Wt2,lJy_h© Hz * >2S£W L/ . mMWSM&M. 

000-50. ooor&s* 'J:i-.>u#./i/;u-fex+:i-* 



(RO)— SiR' 3 -n 



(1 ) 

[0 008] A (1) <t>. R«. Jrfrm&tciZx.rJV 

&zm?. R-tt. ^f+^s. n-ti'i. s/c«^ 

^~20©-«©««i2§ : &aiU R-tfiSg!©*!^. 5t> 

casj— r^orfci&^wcfej:^ r,— M*. *S 

1. m«. 0~2 0©ffiR4*U. nBl~3®SM 

[0 009] 1 -2 0©-ffi©WtS2S«. BML 

JMTrg&3ftTl>Tfc<U>£y££U-2 OOtiUftKAl 
IfittllfbtcSS. Any>||^-cgi3nt^TiJ;l> 
^^3~2 0©»(Kt*ail»»l^b**». ^oy>« 
ft g& s nr i>r 6 J: t 3 - 2 o ©ssttfMifc 
tKfbMUt. «IMS**fO-ci»r*>«fci»K«»6~2 0 
©**K«ft**aStt Wif6ti, ^SS^fe 1 - 6 ©K 

[00 10] Any^S-filttt, 7 ? fftjl^. 

junk?, aymm+vm-fntiz. »&y>m 
*-em& 3 fix <,»r *><fc t, >ei8R& 1-20 ©fiDMfllil* 
IKM^Iil-ct*. mtf. ^;U2S. i^;U2S. 
t/atMi/S^ y?-jU2£. -o^jus. ?n 
py^j|/S. y?on>fjH, 2-^ppx?-.iu2S. 2, 

tlX^X b£^mm%t. 3-20 ©^/^BAH^t** 
2S<i on*. ffliUi. 4 v e;U2£. ^y^?A3S. 

> + >J-:/^;US&£';Wf *E>ft£,, Aoy^ 
rg&3*iri,>-c4><i:i,>«WPgfc3-2 0 ©git^JfiS&s* 
<b*^»<!:L.r«, s/^a^atfAdk i^p 

y^jUg. ~>d7a^>^;US. S/^p^^JUg&i"** 
Ptf6*i£. £^&6-2 0©3?=§=£^b*3lg©B8l 



2003-149822 
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^©Mfi^P^T-fiti. 1. 000-50. ooor&Sc 

i&gT&O. 1, 000— 20. 000-C*-S>C<!:*WS L<1<\> 

*^<D;j<<;^-^^^'>;H2X+^-*-^>^Bi©*S¥ 

*>)#?«#. l,00a*WC*-»;te«). 50,000*®;?. St 

[0007] (A)^ , ;*;i'*f^'>-'H2^*^*-^>^fl§ 
{*. ( 1 ) -C^StiaW«WC»IRib^l2^« 

±%JSltv3 #s c £ cc J: 0 f#S c £ #-e# £ . 




Si Ittt, WUi. ^JU2S. x^JUg. ^ot> 
2$. 7>;u2$. ^>*;U2S. ^*fjug. -fv^Pb'ju 
S. -YV^^-JUg. fr-WJ-^JUg. x^r.;U 
g. r/p^x.ng. ->?P:/PtJUg. i'^nT'W 
20 21. ->i»P^>^;i/2$. s^n^*s^u2$ft£*rtJptf6 
tt&„ g&g£*ur^T&j:^E3ttfc6-2 o©^ 
i£^t*fiSgtGTW:. 7* -as. ^yg^u 

g. T>xv;uS, hUJUg. *^y;ug. i?y?;U7 
x-jlg, h >;y?;Uy x — ;Ug. xf-.il/-7x-JUg. 

^;b7i-;iS. ^JU^^JUg. i> 
^ju^^jug. u >;^^ju^7^;us. xf-^t 
7^JUg. jiZ-KT^X'JJlrM. x^;UT>X'J;USfe 

30 [0011] (A)4< , J*JU*WJU-te^ + ^-+-^>^fli 

». —«as ( 1 ) -t?^3n-5.w«wc^b^2^w 

tt. iW«cif#*if6ti. T;u*>;M^iL/r«. 

[0 0 12] $/c. CA)!io;^JU*V^;U42^*^-+-y- 
>i}flg«. ( 1 ) •c^3n5*+42^-;ur;u=i 
+~>'>7>2^-?-Ji(±i-^ (2) - (5) t^^n 
40 ^tM/T^a+t-f Yoyptn< ti> l^Fi«rSJS 

[0013] ( RO) 4 Si (2) 
(RO) 5 SiR, ( 3 ) 

(R0) 2 SiR,R,. (4) 
(RO) SiR 11 R 12 R 13 (5) 
iW. R«. ^^;USSfcttx^JUS*S-T„ R,~R 

M^->Tt»rfcJ:c^ 1-20 (D-fOf«Si 

l/-Ctt, B«ie<!:|5)D^©*^f 6tlS. 
50 [0 0 1 4] — «55£ ( 1 ) -C^r; 3 ft £ **-fe#- ->UT ;U 



(5) 
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a*isis5>2frf-y.±t-f&3K. (2) ~ (5) T^S 

[00 15] J*6fC. (A):l<'J*;U*V->;Hz^^*^ 
■^>^l«. -«K (6) - (7) •Cm^ftS^Jl'^^ 
T^3*^-^ Y<D / PU< £4> — :>£JJl]*#)Bl,-Cf#6ft 



;iR" 3 -a 



(1 0) 

[0017] 5£#. Xtt. ADy»Sf (7 vJRJK*-. 
JgJRM^. **J*F\ 3^«M^) *#T. Ri*. 
;W**fcttx^;l-*?:*-ro R'\ R,,~R.,«. &iWm. 

1~20©— IKDW^S^L/^ R I0 ~R I 6«> Tk^M-f-?: 

-r*-7tfcS^-oTl>tfeJ;l,>. p. q, rtt. 0~ 
2 0<Dg$fc£*IU XHbiX&mU-oX^X 

-a©tiiiir». mriaii5)D^©^tfe»ft^. 

[0018] (A)-i<';*;L-*V>>;u-feX + ^+it>||}fl§ 
tt. -jRS (11) t?*3ft*W«Wl»SR{fc^«J-C*jS 

M±$ft/c8Jjjrt?*o-c4><fco. 

f?27 



*^<f:. — j^SC (10) -C^SftSWtSWt^^k^ 
(^+42^f-;l/^py>''>7>) 2*H=-£U:££J5J&3 
tf-2, C £ «C <£ o r C tWCZ £. 
[0016] (RO) ,Si (6) 
(RO) jSiR,, (7) 
(RO) j SiRis Ri s (8) 
(RO) SiRajR,,^, (9) 




X-Si- 

I 



^28 



^29 



(11) 

<bi^i;4>(D^tfe>n€> 0 -jmsc ( i i) rasn^w 

iLttt «iL«. 3-[ <3'-x^jU-3 

3~[ (3 '-:fr**te£.xjU) j*?)\s**ri''}y'UV>i'i>' 
;Hz 3 -[ (3 '-^-rt/-3 '-*^-i2 

3-[ (3 '-^^-3 £~;t/) y^^^ 



20 



30 



+ 5>]^PbVl/^;l/*fe^ + **^>, 3 - [ (3 

X + 3-[2 (3 "-x*Jl/-3 

3-[l '- (3 "-x^;U-3 + 
x*)l**Z/}7ut')lZs}llzX***y>. 3 - [3 ' 
- (3 "-x^Jb- 3 ,, -*+-fe*x;l/) ^'Pt'^^ 
->]^af;bV;U-fex+^^1f>, 2 - [ ( 3 '-x^l/ 
-3 #x;l,) ^^^>']xf;^>jl/-fex + 

2 -[ (3 '-:t*-fe£x;l,) jtpfrXlrZsl 
x^;^>;l/tx+t+f>, 2 - [ (3 '-y^Jl/- 3 * 

2 - [ ( 3 '-^PtVU- 3 , -^**-fe^x;l/) ^ 
^;l/*+^]x^;U^;u-feX*^+^>, 2-[<3 1 - 

*feX^^-^1f>, 2 -[2 (3 "-x^;U-3 

x*;U:f**/]x*jl,^Jl,fc;****1f 
2 - [1 (3 "-x^;U- 3 "-:i-*-fe£x;lO 
x^;u^^^>]x^;u^;l/-feX*^^1f>, 2 -[3'- 
(3 "-x^;l,-3 xjl>) ^PtVI/tt 

<Dt£T\ 3 -[ (3 »-x^;V-3 '-**-fe*x^) ^ 



40 



50 



9 



o 




[0020] wmmmztcizmid: z>it 
itmmLmt^xu. mtf. instructs*- (2 

7;u^-a^ F. tr* (p - F y 

*^.;i/> 5?-i/+ y-^ji/*;w#-;i/ 

WIS© «fP3T1 1-202495^ 
[002 1 ] ^*^^->*^P3^J. J»*?-*>S£W 

C S.ftfltfJtCtt. O-Fi/;l'2 0 7 4, 7f 

7j;J-:/F-7-SP-150. T^^F V-SP-152, T^ftlX 
7* F V-SP-170. Tf^+^F^-SP-ire. T-r*^^'h 

>cp->y-x^i'^tf6n.s. B>ria©*>©©« 

*>CC. ^^P9 - 1 1 8 6 6 3-^£3Rf2iS©<b^l3j&& 

[0022] %wm%M. yt*i?*>m&m*ffli> 

#y^jUAf-/'>;H2X+^^-y>ttifl|{c*tu-r, 0. l 
<«0. 5H%-10ft%-C*|.. 0. lfiS%* 

^rtegMbL&i^Mfaas&o. f/c2 oit%%ffl^.4 

[002 3] #ISHJ©3Jf U^X h4>HJIffl*MBHJ$ft 
W, (a) #y *;u#^jU4z;****-y->t§jJJi. (b) 
^68«* fctt^K: <fc d K^rffe^-r ^{b-^icjn^-r . 

(c) ^T-f^ctK^S^WU afi^iS^-«* 5 i. ooo 
- so. ooo-e* & # y ^ v jut * * * *-y- XSMi 
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* ^ ~> > *® was * fc» r * * y fcfc&r *co??ffrr 

y~>;Mz**tf*1f>$JJg©Sfi¥^73^SW:. 1 000 

— 50. 00OC£>£C£#W * IX . 1. 000~2a 000T* 
10 5CtJ!HJ:f)»Sl^. *^<D#ysf^^-/'>>'l'-fe^ 

fc 0 . so.ooo^jB^. i> tmm&ict^mm^ o s^* 5 * 

[0 0 24] ^J^Vr^^ + i/i/^^iltU, -f-h 

7^ f*^>-5>, y^n-^ht-^x y> 9" 

h+i/J/^y, i^x^t/S^ F+v->-^>, F 
yx^juy h + >->5>, h y^ h*s^>7 

>. f h7ih+V->7>, ^f;H-'Jih+->i'7 

xf^hyxf-+>">7>, yi^^yxh+i/ 

S^>, MJxWxh + i'i'^^ 7*xA-F'Jxh 
+ ^->7>. i^-JUv'J- h=^^^7>. by?* — 
jHh*^->7>> ^W7iXJl/yxFti'->7> l 
^ 7*x;Hh^-»7>i5: £'©:*- hrtss-Y* 
7 > i**^tf 
30 [0025] KM^. 7Jl/*'J«!«tU(i, mrtatisi 

[0 02 6] ^®?n/c7KK» ; SrW^Si'DP'>v> 
:> y ;MbT £ C <h (c «fc <3 &%tcWk&? 5Ci«ti. 

^Trtcc^ssn/cTK^a^wr^w^^b^ 

!g5 <fc i^r * * ^ £ d a -5 Xb-^) <t <DSt-£JKifc(c «t 

40 [0027] 7k&S©«S*<b OTB. WAtf . 
;HS. v-y^*. xxf;Hf*W5Ci«^5. 

'0^;l/3j-+^^ 7 c -jW» > t-7ht^f;H, 2- 
y h+^x Y^iyji^)vm, 2, 2, 2-h'J^aax 

h ^i/y 2 - (h'jy l-fris 'J JU) x h 

ay e-^-Ji'g, l - j. h + ^>x^;i'S, i-^^ju-I 
50 h+i/if i- (-fVT'n^i/) xf;P 



11 

• S, 2. 2, 2- (7x^ 

■buxjl/) t-y>JUS> -O^l/S, 3- 

-y^-jU-2 -bnyjUN-^+^FS. i/y *x;l/y ^jU 

y^uiS. AV^xx t-^JUy 
y y ;l/S, (h'j^x x;i^ *)\>zs y 

t -y^i^y ^-^y^e* 

ab';i/>"jiH, y ^;i/^t-y>>a^>y;i^ F y^ 
>s?;i/^y;i/», F y ^yy'ub';i^>yjt/S. h>;7* 
x;i^y ^;l/^;bS, T-fe^S* 3-y*~)\s 
yDtr**-hS, 3 — c>^^Pf**-H, 
-fVT/^u-HS, 4-^+y^>^^x-hS, bv* 

h*^;U^^S, 2, 2, 

2-hy^PPxh + ^;l/^;l/I, ^y^w+ 

;k 2-y b^x h*^5^Ub'x;Ux~7-;k 2, 
2, 2 - h 'J^aux h + W^t'xjl/i-f 2 

- ( h y y ^;i^y ;u) xF+vy^k'^i-f 

Jk f F7^WFPt7x;l/t'x.;l/x-f;k 3-7P 
^7* F*7'W FPt*7^t'xjl/X-fik F 
KP^tfc^x^k^^x-f-;^ 
;W FPt*7x;H^x;bx-f*JW f~ k^'W FP77 
x^t'x;l/i-r^, 1 -x h ^^x^-JU bx;i,x— 7* 
;k 1 1 h+->x^utrx;i/x-^u, 

1- (^;7p#+^) x^tfx;i,x-T*;k 2. 
2, 2 - h 'J^PPxWh'xil/X-fJk 2- (y* 
x;l/-feuxjl/) xfjl/b'x;l/x-f^, t-y^;l/t'x 
;l/X— 7-;k ^>t/;l/b'x;bx-f;k 3-y*-;l/-2 

- b'a y ;Um-*+-> F bx;Ux— fvk y7xx;M ^ 
;|/b'x^x-f;k 5 - ^>7x<'j^b*x;l,x-f 
;k F'j7i^M^Jl/b , ^x-7'ik 9-7>*y 
;l/fcfx;i,x-7^k h y^^;U^y;Utf^;Ux-7*;l>, 
h y x^;k>y;l/bTx;Ux-7*;k ^V7Pb>^^ 
;k> y ;l/b*xji,x-f-;k t - rf+foV* ^;k> y JUb* 
xjl,x— <^;k ( F y 7iXjMf;H i/J ?)lZs*J )\/ 
b'xjl/x-f^, t -y^;l/^y *x;k>y;Ubx;Ux 
-f-;k y^^-f77'P bvi/^y;i/tfx;i/x— 

^ ?Jli/t- y^;k> y ;Ub:x;i/x— f-Jk H yos* 
Jk> y;l/bx;l/X— fyk h y v7Pb»»J ;bb*x 
;ux-f-Jk h y y xx;us"j jutrx;i/x— f rh;b 
*;UbTxjUx— fyk 7-b^^b'^Jl/X-f Jk 3-y 
i^aft*- h b^^x-f;k 3 -^yVJji 

ypb't^-hb'x^x-fik >fV7^U- h fcfxjU 
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x— fMk 4 -t+V^^x- h exjl/x— 
b'^px- hb*x;l/x-fjk 7^>H- HK-^ 
x-T^k O^x- F tfx;Ux— fyk ^F^^ 
#x;l/^x;bx-^;l/ % x F*^*^^^fcT-^- 

2. 2, 2-h'J^aaxK^ji/^^ 
;l/X-fyk ^v^^W+^Wxji/b-jbx-f 
Jk ^>^-#> - h tx;i,x-f ;k -rfh+W 
^;ur y ;bx-f;k ^>^;u^+5>^^^T y ;ux- 

t-^F+^^l/7V^x-r;k 2-^Ft 
10 Vx F^ix^^Jl/T y Jl/X—yyk 2. 2, 2 - F y ^ 
ppxh + ^WJ^x-fJk 2- (Fy^^^ 
^y;U) x h*zsjt ^)VT yjl>x-5yk f^^^F 
Dt7x;l/7 , ;Jl'X-f;k 3-70*f h7^-f FP 
f^x;l/T y ;1/X— -fyk f-F^W FP^^b*7Xji/ 
7 , ;^x-f;k 4-^ h^Vr-F^W FPb7x;l/ 
7y;l/X-^k f F7^^ FP77XjI/7 , J^x-7 > 
;k l-xF + vxWjil'X-fik 
l-^F+VxWJ^x-fJk 1" (-f77P# 

xf;l/7y^x-f-;k 2, 2, 2-F'J^PP 
20 xWJ;H-f;k 2- (7xx;l/-fei/xjl/) x^ 1 
;UT yjl/x — f^k t-y^il/T y^x-fik ^>>> 
;UT yjl/x — fyk 3 2 - b - =J y;UN-^+^> 

FT y ;l>x-fyk >>y * x;L>y ?yuy y ;l/X-7*;k 
5 -^^^^U Jl/T U JI/X-t^U, h y y xx;l/^ 
^^•J^x-fJk 9-7>xu;P7 , J;i'X>-f;k 
h y^f;k>'j;P7 y ;ux— ?yk h yx?yk>y;UT 
yybx— fyk ^v7p tuvis j y ;i/T y ^x- 
7^k t -y^;u^^^;u^y;ury^x-7^ji/, (h 

•J7jx;MW) ?JlZsV )VT y;Ux-^;k t 

30 -^^7xx;k> y ;ur y ;i/x— -r;u, ^^ji/^-f 
yy'Pb;i/->y Ji/T y jUx— -X ^ji/^t-y^ 1 ^ 
->y;i/T y ;ux-^^ x h y^>^;k>y;i/7y^x- 
7*^, F y v7p t'^ywj^x-f^k Fyy 
^x^^yjbr y;l/x— *^^^T y ;Ux— -r 

rt^^T'J^x-fik a-^i-^am 
-F7y;Vx-f;k 3 - <>y^il/7Pb'«-F7 
y;i/x— ^y7f i/-F7 , J;i'X-f';k 4 
^>^/x-F7y^x-f;k bV^ox-FTy 
;l/x-7^k 7^v> Fx-F7y^x-f;k ^<>^ 

40 x-F7y^x-f;k ^ Ft^*^x;l/7y^x- 
fJb, xhti/^xjbT'JJl/X-fik 2, 2, 2 
- f y^aax h + '>^#-^7y^x- y 
^ * 1st) >l>#~ >1>T y ^ x - 7^ £ *^C7* 6 ti 

So 

[0 02 9] ^TWJ^aot Fa^^>fb^*3<tU 
-a*, ^fI^L«, ^^^DPi/7>, ^xf;^PD 
->^> v y fjbxf Jb^ppy7> > i/7xxj^pp 

^W7xXJl/>7PPV7>, Xf;l/7xXJb 

^ppv7>, > ; 7 , Pb , ;l'^pp^7>, iPhy;i/^a 
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coo3o] m^mmmtu-at. mz.a. mt&& 

1. 1, 3. 3 -f- bU?)l>i?isU*y-» s^u # 
nai-'jx ( h ';7x-w^7^) a^A&i'S: 

[003 1 ] (c) #«j*;i/^y>;Hz^^*+-9->« 
7 x y-;H4*K*i — «95£ (12) tssn 

R 32 R33 

OH 



10 




(1 2) 

1 -20©— momwMz&fo Rn ~~Rj s fct» 20 
-?£a-ra>. £fc»iii3gin ~2o©— <i©w$i 

©j&«Ptf6Ji£. 

[0033] r^-Mfc^st ltd, — aas; ( 1 

3) T^3tx57Jl'3-^tt*Kit'*SC £;W2: 



^36 R33 R4Q 

R37 R 39 R 41 



(1 3) 

[0034] (0 #^oc*f»*«rs#y*^:tf 

(4 '-b Fn + V7x^Jl/) X^Jl/S/^Jl/S/UJl/S' 
^X+^+1f>, (4 - 1 FP*V7x^) 

;u-fex^^^it>. 2-(4'-tFa^>7*^) 
x^;l/;l/^U-feX+^*^1f> > 1- (4'-tFP^> 
:?*x;I/) x^-;UVJb-teX + *+1f>, 3- (4'-b 
Fo+V7i^W ^Pb , ;^>;l/-fe^+*+1f>. (4 



12 003-149822 
14 

-b FP + ^-2-^^-7x^) */;H2* + ** 
(4-fc Ka^^-3-^^-^*-^) ^ 
^X*^+1f>, (2, 3-Wf*-4-bFa+5/ 
7x^) ^;MzX*:*-*-?>, 2- (4'-bFfl+ 

> v 1- (4 , -bFot^*^l/) x^;l^x^;l/ 
^y^;iHzx***iJ->. 2- (4'-bFo+V7 

1- (4 '-b Fu+V7x^) x^;uy^;i/x 
^■;b->y;l/V;l/-fex^^+lf>. b Fa+^yfJl/^ 

bFo+^x^>;l/t^^+f 
> v bFo^>7 , ab»;i/-fe^Wtt>, b Fn* 

njocnw^ 2- (4'-bFa+^7x^) 

Me 

/v\ ,SpO — Si03/ 2 



30 



HO 




Me 



[0 03 5] #f%W<D3®U^X F*HJBffl«J!S 

(B) «BBW*fcttJ»«:cfc «3 S<t 
^5i, (C) #^CC*tt*«:WU Sfi¥#3#T-* 
#1, 000—50, ooo-c*^^< i ;^^V^;l/-fe^ + *^ 

•y->«H8t, TtB^ (14) fe<ttf (is) vmztiz 

N(CH 2 OCH 3 ) 2 

XX 

(H 3 COH 2 C) 2 N-^N'^N(CH20CH3)2 



(1 4) 



O 

11 

H3COH2C-N .N— CH2OCH3 

r\ 

H 3 COH2C— N^N— CH2OCH3 



40 (15) 

[0 03 6] S 6«C, ^BJ©3@ Ui^X h tpFiflJIffl® 

^fij&ix ooo~5o> mse friz 

[0 03 7 ] ^5m<DM\si>* \-*PT&mf%Wfeffi8$A 
50 t5Ci*5-C^4. fHHB&t*. 150~350*C*W*L/ 



(9) 



15 

<, 180~300*C#<*6{O?£bt>. 
[003 8] *§SM<Dmffi®J8.mt> liU^Xhi© 

j w® «c s * » ^Ji^^ 3 n 5 c i < . imzfete 

[0 03 9 ] 

^iswiustf) k J; *) mM 5 n & h <d-c it a c » c <t wa 

|©»a&g:0. 1 8 ym©^-r>T> 
>#1 : 1 i&S8*lT^U/c. 

WmM ■ 3 0 0'C-C6 0#«t^C iKJ:9ML/c 

[0 04 1 ] y*JU#Vv-;U-fe;**=J-*-y->t§JJI§l 
Mfi¥^^^-fi* s 1 0, 0 00 ©jRSS-^JSRgt** ^ £ - 




[0 04 2 ] #y*Jb#y^-feX*:**-y->13}|Jg2 
-j 7^— fey^A^^WcZ 0 OmLE^P 

1. fc'ys?>4. 7g. h y> 5 L JU^Dn->-5->6. 2 



10 



20 
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11. 3 g*i3X*t A hi/'J>^€rfflC>r«5>-5< 9iT 
L/. 3 6{C^S-Cl8B#MtS^L./c„ y^l/-fy^J^ 
h> (MI BK) 100ml, *20ml £JJD*.,£e> 
CC2B$r^^*iH^-fcoM I BK2 0 0 m 1 , * 1 0 0 m 

?#^.n/cJgIoig^5K:fU^>3. U, ^pcM^b 
^^9 L Jl/^aa~>7>5. 4 5 g£fl]];L,Sia-Cl8B#fffl 

fc», a - *y - x-rc# u - * - -eigas^S* i/TfESS 
(Z» a * >«U8*»fc.» ft fcfl$5i<D-> a + if >^ 
fli£-^if>-C4|p|-i5fc#U>MI BKJCW^ftSS-e/ccW 
e.n/cv' a +-9- >»tJli©M I BK»i"J*W*7 

f#6ftfc^ci*-y->#l)l§<DM I BKigv$£a-£ y-x 

» 6 titc is a * -y >«iflt« . ffiffittffltt* & & D . 
#^-fi«9. 7 OOtiofc. 
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40 



CIH 2 CMe 2 SiO-/-Sj 



CIH 2 CMe 2 SiO-V-Sr 





SiMe^hfeCI 



SiMe 2 CH 2 CI 



50 



[0 04 3 ] 3j<y^;U^V^;U-fe^ + ^+^>g}Hi3 

(4*- t ^F^>7x^) x^-^y^l/^on 
^> (a#»I*, 0*HjMW>»6«!> 1 19g, x# 
-/-;H 0 0ml4Atit«ffUfc. SlfcgSS:^*- 



(10) 



17 



?)\>>r h> (M I BK) 1 0 0 m 1 *m%-. ^^X^tC 

tcg|fl£0. 5L/#r^y>yLT?&«£a£0&# 

JSIc^T^. MIBK^300mlto> P-* y-x 
u- * --CJKt&g^fci&JS x £ y -ji^S* 

l#6*xfc'>a*-9->«UM©M I BK^?gfcf«J^>2 1 
g, 2- (4'- tyh^-^x^) X?-;U-i»^Jl/ 
i;aa->7>6 0 g£Jjl]*.. 6 0*C-C3B#r B 1SI&Sli- 10 
fcoSlEjg^^ci- htc^l/^ 3 0 0m 1 ©*r3l§l 

0 0ml 7 0 •C-CJ5f&3ii/c„Slc;?S ; Sr-9->7' 

Sfc£*T-?;fcoWl§Ul£n-# y-xM*b-*--eig& 
^S^-TSCitcJ: 0*lS?©->P*-f->^l ; S:?f/co 20 
ff 6nfcfflS?©^d+lJ->«flB«r5 0 0m 1 ©x£y- 

Mcmmv. mftistetf 1 ?'^*? > 1 5 0 om 1 zmz. 
■a&frf f&ttmiz vit.mmfez 2 mm n s c @w 

yjMb*e c 3 •» &. g p c aceote* . 

#T-»*4 t OOOt^fc. 
[0 04 4] #U^^*V^;l/-fe^ + ^-+1f>«}fli4 
2L©»$D-KCMIBK600mK S OG©3 0 
%x.2S-)im& (&M.it¥£t) 15 0ml £Aft. * 30 
gfebfc. MIBK4300ml MX., P-$'J-iA* 

u- d»-rsic&il^*affi t r Micx £ y -;bSri§3c 

g> 2 -[2'- ( h ^9 1 -'l''>U + '» x^jU^+V] 
xW-^fA?DD->7>19. 5g?:)l0i> SS 

7>10g. t'JS?>5. 5 g*»nx.-C3e»(C9. 5B# 

Stc^^-Sta- h(C#U 3lsI*i5fcL/c 0 40 

0 m 1 €rfln^., fiSt? 1 8B#r B lJ5l£;$-ti'/Co 
f#6ttfc->P*-y->«§J)ig«. x&ffiimv . so 



#132 0 0 3- 1 49 822 
18 

yjMbfcii C 3 tt* -> fc. G P C «'J5e<D*§m. Sfi^ 

^r-a«4 i oor*->fc. 

[0 04 5] «}l!§5 

fc2 LE."^>P 7 f^x h + ->>'7> 1 8 7 

aaj/7>i(Dt KP>"J-'MbJg]cEr^-fiS;L/c2 - 
(4*- t ^h+^7*xjb) i^-yy^*oo 

S^7> (affifilH*. |3ttM£©iS^I) 13 0. 9g. 
x$/-JH3 3ml ^XtlXmnLtc, JSJt^^^ 
*_£-,-CXiCOW. ®-&^jK:*7 3. 4g£«3>-o<0 

Jftx. . JStt^^r 6 5 "C-C 1 mmK&Zft -?tc. 

«jf(csaas*o. 5 L/^r^y^u-c 

m&f&T&. M I BK£3 00m 1*0*. n-*y-x 
rttf U- £ -"CSJB«#W*aMI t/tx*/ -7i>4B* 
L/C. 

#6ftfc->P+-?>»)l§©M I BKigffcSr^P- Kc 
# 0 . 3 0 0ml ©tKT* 3 [elTKgt L/fc.M*KK-v 

i/9at?kmu 2-^y% s^zfiax.. p-#y-x 

U SM3 6. 2%©2- 

f» 6 txfc is P * -9" . «Mtt»"C 3c5eT- & 0 . 

frf-WAl > 0 0 0"C$nfc. 
[0 04 6]SU5S#|1~4 

<,c&ffimzmmi'tci>cD*mfin,x2 oo-c, 6 o#© 

fl|=&l 0 TE-«W (1 6) . (17). (1 

8) -cm$rii>^-rti^(Dm^&Mi^2-^ z y> 

/r^C7i'F>(9 5/5)(c^«b,3 6Ci:?LS0. 

^otc.c(m^m^rm±icm^i^ 2oo-c-c6o 

±(CAr FU^FPAR-700 (ttSrt^XDBH) 
^flJU. 1 1 0-Cr60^-*-r3C£CCj:»)0. 
3 3 5 ummvlM^^* h^Jf^L/fcoA r Fxt'> 
7-Xf»^-((ft)X3>»©"NSR Ar 
F" , NA=0. 55 o = 0. 6 0D St£S 

&7c U/c. * •> h 7' h ±tcri 15 -c 

60im#z hx*^iji5?-t— ^-d'itTC*. 3 6tc 
2. 3 8Il°/o7-h7^W>tx^AtFO^^F 
*?§^-C6 0#W©^* K^3g»*tf ofc. 
[0047] 5-12 




sO 



(U) #Pg 2003-149822 

09 20 
" iC$gffim*%®nistci><D&mi6LX:2 0 0°C. 6 0#© [0050] 

Bl*l 0 08B. TfB-fflSS (1 6) . (17). (1 
8). (19). (20). (21) tiSnS^ftl 

fr<om&£Ml ms£V&mi5f$%2-^7$ CF3SO3 
y^a^* h>(9 5/5)}cjgjgb,3e>K:?l&0. 2 
um©7 vSKfliSS - ? ^l'f-T5abtiM?:l9I (17) 
Ifc.CCMI^TIiKifl/, 2 0 0 'C-C6 0# [00 5 1 ] 

«^-r-5C<!:K:J:0*raJl ; &ffMb/ccC©4'KJl©± 10 O 
tCArFl/^hPAR-700 (££<t^IISI$3) * 



t£fiJU I lO'C-C6 0#<-^1-5CiKJ:0 0. 3 
3 5 jumifOiBUv 1 ^ h^fiSb/CoA r Fii=->7 
-^t»^-C(«) ia>»©*NSR A r F" . C4F9SO3" 

na = o. 55 0 = 0. 6o~j &m*i\ nytMZ&ffi 

ffJtc^-ftS-ti-C-T'-OT^ K^^-^fif->*«*0 (18) 

/c. S5ft&«. * ? h? - U- h_L{CT 1 1 5*C6 0# [0052] 

P^#^ hx*XsKt? + — t-**m>, 36(C2. 3 8 ^ O N2O 

%f- h Fa*-> K*ig8KT H3C— ^ y — S-C-S— 4 CH3 



o o 



6 0 K;W»fc*f?ofc. 20 

[0 04 8 ] Sljfeflll 3~20 

S2(c^t* doj^^V^a+if >$j}giooSl$. fcJco'^s (19) 
IWFJ2 5W*2-^:/*>OK«»U P S6«:?LftO. 2 [ 0 0 5 3J 

LtceC<DW1f;ffi.$:l'<J^>mm±.t l CW.15L, 3 0 0'C 

-c*6 o»«rwsc i(c«fc otto . 1 umommm*j& 
mote cvfflmmcDwmmmt. ?avi>>ifva~- 

M/^ ^^X-f-JbT-fe^- h/rT'fD^i' h>=95 (2 0) 

/5Sfc«2--^7"^ y >/r :/*P 5 i 7 h >=95/5<D^®CC [0054] 

[0 04 9 ] /T^\ I H 2 n 

^ C — C — C — O S k />-CH 3 





9 



o 



o 



(2 1 ) 

CF3S03" [005 5] 



I II 

OH O 




C*l ] 



(1 6) 



(12) 



2003-149822 



15- 
0 3 (im, ; 

mmmmo 



21 










22 


m no. 




mm 


(m JJbm2 ) ( ji m) 








(16) *L 


3 1 0. 


1 6 






wsi 


(17) »L 


2 5 0. 


1 6 




nmm3 




(18) j*L 


2 9 0. 


1 6 




mum* 




(16) fcL 


2 7 0. 


1 5 




%mm 


Ml 3 


(16) Mil 


2 1 0. 


1 7 


j 


mmm 


8MS4 


(16) mHSl 


2 7 0. 


1 6 




MM 7 




(19) mmi 


2 9 0. 


1 6 




^Jte^i 8 


ffel as *? 
flHfla o 


u wins i 


2 7 0. 


1 6 






«HS3 


(17) Jfifflgl 


2 7 0. 


i e 




mmmi o 


mi 3 


(is) msi 


2 9 0. 


1 6 




mmmi i 


WBi3 


(17) (14) 


3 8 0. 


1 5 




3?tfe0U 2 


Wfli3 


(21) (15) 


2 3 0. 


1 5 




MilO. 5 urn, cpfsl 
. 1 2teTJlBiJ¥0. 


S3 E& fief n >fc' 

3 urn, 

*20 


[0 05 6] 

[«2] 






#! No. 


mm 






(%) 










P/G=95/5 M/G=95/5 






mm s 




100.7 


101.1 






Mi 6 


LS-797CT i 


100.1 


100.2 




mmm i 5 




ESCN195* 2 


99.7 


99.6 




g&ftfill 6 






98.4 


98.1 






Wits 


CEL2081* a 


100.2 


99.9 




&mmi 8 


Mi 5 


GT403*a 


100.2 


100.1 




£lfc«l 9 






100.8 


101.1 






WIS 5 


*** 7-0 3002** 


100.7 


101.8 





p: ^ObfU>^!l3- totes* ^Px— ^UT-bf-— X 
b 

m: 2--^y'$s> 

* i : mmit^m 

* 2 : mzit^Wl 

* 3 : r 4«-fb5*« 

*4 :#SRtHfr¥W *40 



[0 05 7] 



mm » 

xmrnxmaffimma 3 t@ 1 



F jr-AC 



) 2H025 AA11 AA13 AA18 AB16 DM4 
DA29 DA40 
43035 BA12 CA071 FB07 LA03 
LB16 



